pendent Australoid race which has only been influenced by the Caucasian gene pool in the last 200 years.
Introduction
DD genotype in an Australian Aboriginal population whose renal disease is frequently manifest by metabolic abnormalities in which diabetes, hyperlipidaemia and The high incidence of renal disease and end-stage renal vascular complications predominate and in which relafailure in Australian Aboriginals is of great social, tively rapid decline in renal function frequently occurs. economic, and medical concern.
The Australian continent has been colonized for approximately 50 000 years [1] . The original small Subjects and methods colonizing population(s), of ultimate Asian origin [2], were geographically isolated and evolved into the inde-Blood was sampled with appropriate consent from four groups.
S. Lester et al. 888 (ii) Renal patient samples (n=173) were received by the (5∞>CTGGAGACCACTCCCATCCTTTCT<3∞) and ACE-2 (5∞>GATGTGGCCATCACATTCGTCAGAT<3∞) which Tissue Typing Laboratory from end-stage renal failure patients in the renal transplant programme at the time span the insertion/deletion site [18] .
PCR reactions were prepared in a 20-ml volume consisting of commencing dialysis. All of these patients proceeded to transplantation. These samples came from predomi-of PCR buffer (10mM Tris.HCl pH 8.8, 1.5 mM MgCl 2 , 50 mM KCl, 0.1% Triton X-100), 200 mM each dNTP, nantly Caucasian patients (one Vietnamese patient was included).
0.3 mM each primer, 0.4U Dynazyme (Finnzymes OY, Finland ), and approximately 0.2 mg of DNA. PCR was (iii) Yuendumu Australian Aboriginal normal samples (n= 184) were collected from random volunteers. These performed in a Gene-Amp PCR System 9600 (Perkin Elmer, USA). The reactions were pre-denatured at 96°C for 2 min, people belong to the Wailbri tribe of Australian Aboriginals which still occupies traditional tribal lands followed by 35 cycles consisting of denaturation at 95°C for 20 s, annealing at 57°C for 40 s, and extension at 72°C for in the region of Yuendumu in the Central Desert of the Australian Northern Territory. This group has minimal 20 s with a final 3-min extension at 72°C. PCR products were subjected to 2% agarose gel electropheresis, stained evidence of Caucasian admixture as judged by HLA class I and class II haplotypes (4/368=1.1% were of with ethidium bromide, and photographed under ultraviolet light. Genotype interpretation was based on the length of Caucasian origin). Only samples from patients of known Australian Aboriginal extraction were selected. Not all of these Calculation of allele frequencies, exact tests for Hardypatients received kidney transplants, largely attributable Weinberg equilibrium and population differentiation were to the difficulty in matching kidneys from an almost performed with Arlequin software for population genetic exclusively Caucasian cadaver kidney pool. The degree data analysis [19] . of Caucasian admixture as judged by HLA class II haplotypes was greater than in the Yuendumu group (12/188 haplotypes=6.4% were of Caucasian origin).
Results
This group was expected to be more diverse in terms of Caucasian admixture having been drawn from a broad
The ACE I/D polymorphism genotype and allele distrigeographical area (South Australia and Northern Territory) and urban and non-urban regions.
butions observed in the Australian Caucasian, renal patients, Yuendumu Australian Aboriginal, and Australian Aboriginal renal patients are listed in DNA extraction Hardy-Weinberg proportions means that the sample groups can adequately be described and compared in terms of allele frequencies.
ACE genotyping by PCR amplification
A D allele frequency of 54.5% was observed in the Australian Caucasian normal sample group. This allele The intron 16 deletion/insertion polymorphism in the ACE gene was typed by PCR using primers ACE-1 frequency was slightly elevated in the renal patient group (D=57.2%), but this difference was not signi-haemochromatosis-associated HFE gene (Lester S, unpublished data). ficant (P=0.42).
The D allele frequency was comparatively low in While tribal differences in genetic polymorphism are known [25] , the very low frequency of the D-allele in Yuendumu Australian Aboriginal population sample (D=3.0%). This frequency was significantly increased the Yuendumu Australian Aboriginal population (D= 3%) and the Australian Aboriginal renal patient group in the Australian Aboriginal renal patient group (D= 14.4%, P<0.0001), but was still significantly less than (D=14%) suggests that a low frequency of the ACE D allele is a common feature of Australian Aboriginal the frequency observed in either the Caucasian normal or renal patient groups (P<0.0001).
populations, and that the increased frequency in the renal patient group (14%) is due to Caucasian admixture rather than any intrinsic involvement with renal Discussion disease. This assumption is supported by the observation that the sixfold increase in Caucasian admixture as judged by HLA class II haplotypes (from 1.1 to Population differences in genetic polymorphic systems 6.4%) is almost identical to the proportional increase are to be expected. From the data available from in the frequency of the D allele in the patient group. varied ethnic groups ( Table 2) , the frequencies of the Therefore the ACE D allele is not a major genetic ACE D allele observed in this study in the Caucasian factor in the renal disease of Australian Aboriginals, normal and renal transplant groups are comparable to a disease characterized by a high incidence and a rapid those previously reported in European Caucasians and rate of progression. However, other polymorphisms in renal transplant [21] . The frequency observed in several this and other genes should be investigated. black populations is similar to that observed in Caucasians, whereas those observed in several Asian, 
